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3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The body of a fuel cell with which two or more laminatings of the single eel which has the 
solid-state polyelectrolyte film pinched by the fuel electrode and the oxidizer pole were carried out, 
and it was constituted, The liquid raw material evaporation device in which water and liquid fuel are 
made to evaporate, and the reforming machine which Teforms said water and liquid fuel which were 
evaporated in the gas which is rich in hydrogen, In the solid-state polyelectrolyte mold fuel cell 
equipment possessing the fuel gas supply system which supplies said reformed gas to said fuel 
electrode, and the oxidant gas supply system which supplies oxidant gas to said oxidizer pole Said 
liquid raw material evaporation device is solid-state polyelectrolyte mold fuel cell equipment 
characterized by using at least one side of the heating value which the waste heat and said reformed 
gas from said reforming machine have at least as a part of heat source [ at least ] for evaporation of 
said water. 

[Claim 2] Solid-state polyelectrolyte mold fuel cell equipment characterized by using the heating 
value which the oxidant gas pressurized by this turbo compressor has as a part of heat source for 
evaporation of the water in said liquid raw material evaporation device in solid-state polyelectrolyte 
mold fuel cell equipment according to claim 1 while operating said turbo compressor with the waste 
heat from said reforming machine, using a turbo compressor as said oxidizing agent gas supply 
system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to solid-state polyelectrolyte mold fuel cell equipment 

using the solid-state macromolecule which has ion conductivity as an electrolyte. 

[0002] 

[Description of the Prior Art] In recent years, the fuel cell attracts attention as efficient energy 
conversion equipment. A fuel cell is divided roughly into low-temperature actuation fuel cells, such 
as for example, an alkaline water-solution mold, a solid-state polyelectrolyte mold, and a phosphoric 
acid mold, and elevated-temperature actuation fuel cells, such as a melting carbonate mold and a 
solid acid ghost electrolyte mold, by the class of electrolyte used for this. 

[0003] Since high power density is obtained with compact structure and it can operate by the simple 
system, the fuel cell (it is hereafter described as PEFC) using the solid-state polyelectrolyte film (it is 
described as PE film below Polymer Electrolyte:) which has proton conductivity as an electrolyte 
among these fuel cells attracts attention as power sources for migration the object for space, for cars, 
etc. 

[0004] As the above-mentioned PE film, what graft-ized trifluoro ethylene is known by the cation 
exchange membrane with a sulfonic group of a polystyrene system, the mixed film of a fluorocarbon 
sulfonic acid and poly vinylidene fluoride, and the fluorocarbon matrix, and, recently, the 
perfluorocarbon-sulfonic-acid film (for example, Nafion: a trade name, Du Pont make) etc. is used 
for them. PEFC using such PE film is constituted by using as a single eel what arranged the charge 
collector with a slot which forms a combustion chamber and an oxidizer room in the outside of two 
electrodes, and carrying out two or more laminatings of such a single eel through a cooling plate etc. 
while pinching PE film on the porous electrode, i.e., the fuel electrode, and oxidizer pole of the pair 
which has a function as a gaseous diffusion layer and a catalyst bed. 

[0005] The power plant using such PEFC is constituted by combining with the reforming machine 
which reforms the liquid fuel which generally contains water in the gas which is rich in hydrogen. 
The configuration of the common fuel cell power plant to drawing 14 is shown. In this drawing, 1 is 
a PEFC body which comes to carry out two or more laminatings of the single eel which has the PE 
film 4 pinched on the fuel electrode 2 and the oxidizer pole 3, and the fuel gas (gas which is rich in 
hydrogen) which contains a steam from the reforming machine 5 is supplied to a fuel electrode 2. 
Moreover, air is supplied to the oxidizing agent pole 3 as oxidant gas from Blois 6. The operating 
temperature of the PEFC body 1 usually takes the endurance of the PE film 4 etc. into consideration. 
Since it is set to about 100 degrees C or less, for example, 80 degrees C - 90 degrees C, the PEFC 
body 1 has been cooled by circulating a refrigerant 8 through a cooling plate 7. 
[0006] Here, after the liquid fuel 9, such as alcohol, is evaporated by the heating value of a 
refrigerant 8 with the carburetor 10 for fuels, it is introduced into the reforming machine 5. That is, 
the calorific value accompanying a generation of electrical energy of the PEFC body 1 is used as an 
amount of heat of vaporization. By heating the coil (not shown) of the reforming machine 5 with 
which the steam was introduced into the reforming machine 5 with the steam of the above- 
mentioned liquid fuel, and these were introduced by the burner 1 1, a reforming reaction is advanced 
and it is generating, the gas, i.e., the fuel gas, which is rich in hydrogen. Generation of a steam is 
using water 13 as the steam like the carburetor 10 for fuels with the carburetor 12 for water which 
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makes the heating value accompanying a generation of electrical energy of the PEFC body 1 the heat 
source for evaporation. Moreover, where saturation moisture absorption is carried out, since the PE 
film 4 will almost serve as an insulator if it dries although it shows high conductivity, it is including 
the steam in fuel gas also from this semantics. 

[0007] In addition, the output control of the PEFC body 1 is performed by controlling a fuel cell 
current by the power control device 14 according to a generation-of-electrical-energy command, and 
is changing the amount of fuel gas, and the air content to coincidence according to a fuel cell current. 
15 in drawing is a power converter. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, the PE film 4 represented by the 
perfluorocarbon-sulfonic-acid film in a PEFC power plant which was mentioned above is stable 
before and behind 85 degrees C. Under cell actuation conditions Since a degradation rate will 
become high if it becomes the temperature beyond it (especially 100 degrees C or more) although the 
endurance of 40,000 hours or more is shown, it cools by pouring a refrigerant 8 to a cooling plate 7, 
and it constitutes so that it may maintain at the temperature (operating temperature) of 80 degrees C - 
about 90 degrees C. 

[0009] However, generally as a refrigerant 8, water is used and the boiling point of water is known 
well. In order to maintain at the temperature around 85 degrees C to which the PE film 4 may exist 
in stability most although it becomes constant temperature by the latent heat of vaporization at 100 
degree C since it is 100 degrees C (under atmospheric pressure), there was a fault that the 
temperature control of the water to circulate had to be performed strictly. Moreover, if enlargement 
of a eel progresses for generation-of-electrical-energy capacity increase of PEFC, since the 
heterogeneity of an electromotive reaction in a eel side will become remarkable, therefore generation 
of heat will also become uneven, partly, a lot of heat occurs. In such a case, when water is used as a 
refrigerant, it is the boiling point of water. Many parts which become 100 degrees C will exist, in the 
part, the PE film 4 deteriorated violently and the problem that stability cannot be operated for a long 
period of time has occurred. 

[0010] Thus, in the conventional equipment configuration, PEFC could operate to stability, for 
example, since it was difficult to maintain at the temperature of 80 degrees C - about 90 degrees C, 
to aim at improvement in the stability of PEFC with the passage of time was desired strongly. 
[001 1] On the other hand, before sending a liquid raw material into the reforming machine 5 in the 
equipment configuration shown in drawing 14 , by generation of heat accompanying a generation of 
electrical energy of a fuel cell, the liquid raw material containing water is made to fully evaporate, 
and it has become the important point to make the reaction in the reforming machine 5 perform for 
whether being Sumiya. On the other hand, operating temperature In being PEFC which is 100 
degrees C or less, the boiling point Although liquid fuel 100 degrees C or less may fully be 
evaporated, naturally it cannot perform obtaining sufficient water vapor content, but the reactivity in 
the reforming machine 5 will fall, and the problem of inducing degradation of the PE film 4 will 
arise. 

[0012] Since it is such, operating temperature Also in PEFC which is 100 degrees C or less, while 
making it possible to obtain sufficient water vapor content and preventing decline in generating 
efficiency by this, without supplying heat from the exterior, an appearance of the equipment 
configuration which may operate stability for a long period of time was desired strongly. 
[0013] This invention was made in order to cope with such a technical problem, and operating 
temperature A fall, degradation with the passage of time, etc. of the generating efficiency of PEFC 
which are 100 degrees C or less are prevented. It sets it as the main purposes to offer the solid-state 
polyelectrolyte mold fuel cell equipment which may operate stability for a long period of time. On a 
concrete target It aims at offering the solid-state polyelectrolyte mold fuel cell equipment which can 
hold the operating temperature of 100 degrees C or less to stability, and the solid-state 
polyelectrolyte mold fuel cell equipment with which water vapor content sufficient also with such an 
operating temperature is obtained. 
[0014] 
[0015] 

[Means for Solving the Problem] The solid-state polyelectrolyte mold fuel cell equipment in this 
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invention The body of a fuel cell with which two or more laminatings of the single eel which has the 
solid-state polyelectrolyte film pinched by the fuel electrode and the oxidizer pole were carried out, 
and it was constituted, The liquid raw material evaporation device in which water and liquid fuel are 
made to evaporate, and the reforming machine which reforms said water and liquid fuel which were 
evaporated in the gas which is rich in hydrogen, In the solid-state polyelectrolyte mold fuel cell 
equipment possessing the fuel gas supply system which supplies said reformed gas to said fuel 
electrode, and the oxidant gas supply system which supplies oxidant gas to said oxidizer pole Said 
liquid raw material evaporation device is characterized by using at least one side of the heating value 
which the waste heat and said reformed gas from said reforming machine have at least as a part of 
heat source [ at least ] for evaporation of said water. 

[0016] Furthermore, in the above-mentioned solid-state polyelectrolyte mold fuel cell equipment, 

while operating said turbo compressor with the waste heat from said reforming machine, using a 

turbo compressor as said oxidizing agent gas supply system, it is characterized by using the heating 

value which the oxidant gas pressurized by this turbo compressor has as a part of heat source for 

evaporation of the water in said liquid raw material evaporation device. 

[0017] 

[0018] 

[Function] In the solid-state polyelectrolyte mold fuel cell equipment of this invention, the heating 
value which the waste heat and reformed gas from a reforming machine have is used as an amount of 
heat of vaporization of the water which is some liquid raw materials. Since these have sufficient 
heating value, they become possible [ obtaining sufficient water vapor content ] by using the heat 
exchange of these and a refrigerant together. Therefore, a reactant fall with a reforming vessel and 
degradation of PE film can be prevented, and it enables this to attain the reinforcement and efficient- 
izing of aPEFC body. 
[0019] 

[Example] Hereafter, the example of the solid oxide fuel cell equipment of this invention is 
explained with reference to a drawing. 

[0020] Drawing 1 is drawing showing the outline configuration of the solid oxide fuel cell 
equipment of one example of this invention. In this drawing, 21 is the body of a fuel cell which 
carried out two or more laminatings of the single eel 25 which has the solid-state polyelectrolyte film 
(PE film) 24 pinched by the fuel electrode 22 and the air pole 23, and constituted it, i.e., a PEFC 
body. 

[0021] The example of 1 configuration of the above-mentioned single eel 25 is shown in drawing 2 . 
On both the front faces of the PE film 24, the fuel electrode 22 used as an anode lateral electrode and 
the oxidizer pole 23 used as a cathode lateral electrode are formed in one. The PE film 1 is 
constituted by the ion exchange resin of proton conductivity, such as perfluorocarbon sulfonic acid 
resin (a trade name, Du Pont make), for example, Nafion etc. Moreover, a fuel electrode 22 and the 
oxidizer pole 23 are gas diffusion electrodes of a porosity condition, and have the function of both a 
porosity catalyst bed and a gaseous diffusion layer. These electrodes 22 and 23 are constituted by the 
porous body which held the conductive particle which supported the catalyst of platinum, palladium, 
or these alloys, for example, a carbon particle, by hydrophobic resin bond agent like 
polytetrafluoroethylene. 

[0022] Moreover, the conductive matter 27 with which slot 27a which forms a combustion chamber 
while becoming the path of the reformed gas which is rich in fuel gas, for example, hydrogen, 
through the porosity carbon base material 26 was prepared in the field of another side of a fuel 
electrode 22, for example, the collecting electrode plate which consists of carbon, is arranged. 
Moreover, the conductive matter 29 which has slot 29a which is prepared in the field of another side 
of the oxidizer pole 23 through the porosity conductivity hydrophobic layer 28 so that the above- 
mentioned fuel gas path and the path of oxidant gas, for example, air, may cross at right angles, and 
forms an oxidizer room, for example, the collecting electrode plate which consists of carbon, is 
arranged. These collecting electrode plates 27 and 29 also have the function as a separator. 
[0023] The single eel 25 of PEFC is constituted by the layered product of these PE film 24, a fuel 
electrode 22, the oxidizer pole 23 and a collecting electrode plate 27, and 29 grades. And the PEFC 
stack 21, i.e., a PEFC body, is constituted by carrying out the laminating of such a single eel 25 to 
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two or more serials through a cooling plate 30, as shown in drawing 3 . The actuation which the heat 
generated with a generation of electrical energy of this PEFC body 21 was removed by supplying the 
refrigerant 32 held in the refrigerant tank 3 1 with the refrigerant circulating pump 33 in each cooling 
plate 30, and was stabilized by the PEFC body 21 is possible. It is operated at the temperature of 100 
degrees C or less, for example, the operating temperature which is 80 degrees C - about 90 degrees 
C. The cyclic use of waste water of the refrigerant 32 is carried out by the refrigerant circulation 
piping 34, and it is cooled by the cooling-fin 35 grade attached to the refrigerant tank 3 1 . Moreover, 
drawing 4 is drawing showing one example of a cooling plate 30, and this cooling plate 30 has 
composition which embedded the refrigerant circulation pipe 37 in the body 36 of a cooling plate 
which consists of the quality of the material excellent in thermal conductivity, for example, carbon, 
copper, an aluminium alloy, etc. Moreover, as a cooling plate 30, it is thickness. The thing in which 
the refrigerant circulation slot equivalent to a pipe was formed etc. can also be used for sheet metal 
of 0.2mm - about 0.5mm. 

[0024] And in the solid oxide fuel cell equipment of this example, the liquid which has the boiling 
point near the operating temperature of the PEFC body 21 is used as the above-mentioned refrigerant 
32. Although based also on the class of the organic system liquid which has the boiling point in the 
range of **10 degrees C to the setting-operation temperature of the PEFC body 21 as such a 
refrigerant 32, and PE film 24, the boiling point It is desirable to use a less than 100-degree C 
organic system liquid. The boiling point of a refrigerant receives the operating temperature of the 
PEFC body 21. When it exceeds +10 degrees C, the danger that the hot spot (hot spot) will occur 
will increase, and degradation of the PE film 24 will be sped up. Moreover, the boiling point of a 
refrigerant receives operating temperature. When it becomes less than -10 degrees C, the operating 
temperature of the PEFC body 21 becomes low too much, and decline in generating efficiency will 
be caused. 

[0025] As an example of such a refrigerant, lower alcohol, such as a methanol and ethanol, the 
fluorine system inactive liquid with which are satisfied of the above-mentioned boiling point are 
mentioned. As this fluorine system inactive liquid, the low-boiling point liquid which permuted a 
part of hydrogen [ at least ] of a hydrocarbon with a fluorine, chlorine, etc., for example, 
perfluorocarbon, a chlorofluorocarbon-replacing material, etc. are mentioned. It is excellent in safety 
with incombustibility, and since such a fluorine system inactive liquid has high thermal conductivity, 
it is suitable as a refrigerant. 

[0026] By using the refrigerant 32 with which are satisfied of conditions which were described 
above, the latent heat of vaporization of a refrigerant 32 can maintain the temperature of the PEFC 
body 21, the temperature, i.e., the setting-operation temperature, near the boiling point of a 
refrigerant 32. Moreover, since it does not become the temperature higher than the boiling point of a 
refrigerant 32 to abnormalities even if an uneven heat field occurs in the eel side of the PEFC body 
21, the PE film 24 can maintain the operating temperature which can maintain a condition stable for 
a long period of time. 

[0027] As mentioned above, the cyclic use of waste water of the refrigerant 32 which keeps the 
operating temperature of the PEFC body 21 constant is carried out through a cooling plate 30 and the 
refrigerant circulation piping 34. And the carburetor 38 for liquid fuel and the 1st carburetor 39 for 
water are inserted in this refrigerant circulation piping 34. These carburetors 38 and 39 are heat 
exchangers which use the calorific value accompanying a generation of electrical energy of the 
PEFC body 21 as an amount of heat of vaporization. Since the boiling point is low, the liquid fuel 
41, such as alcohol held in the liquid fuel tank 40, is fully fundamentally vaporizable with the 
carburetor 38 for liquid fuel, i.e., heat exchange with a refrigerant 32. Therefore, from the liquid fuel 
tank 40, it is sent to the carburetor 38 for liquid fuel by the liquid fuel feed pump 42, and is steam- 
ized, and it is constituted so that this steam-ized liquid fuel may be introduced into the reforming 
machine 43. 

[0028] On the other hand, only by heat exchange with a refrigerant 32, the water 45 held in the water 
tank 44 runs short of heating values, and cannot fully be steam-ized. Then, after carrying out a 
delivery preheating to the 1st carburetor 39 for water first described above by the water feed pump 
46, it sends to the 2nd carburetor 47 for water. This 2nd carburetor 47 for water is a heat exchanger 
which uses the heating value of the reformed gas sent out from the reforming machine 43 as an 
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amount of heat of vaporization. Here, it is reformed gas. Since it has the temperature of about 150 
degrees C, sufficient heating value can be obtained. Moreover, since reformed gas must cool to 
operating-temperature extent in case it is supplied to the PEFC body 21, the carburetor 47 for water 
of the above 2nd functions also as a cooling system of reformed gas. 

[0029] Although at least these [ 1st ] and the 2nd carburetor 39 and 47 for water can generate enough 
steams by amount of water etc., water was made to evaporate finally with the 3rd carburetor 49 for 
water which makes a heat source waste heat of the burner 48 for heating of the reforming machine 
43 in this example, and it has introduced into the reforming machine 43. Since the waste heat of a 
reformer burner 48 has sufficient heating value, it can obtain sufficient water vapor content of 
saturated steam, for example, the amount. 

[0030] Thus, water 45 is first heated by the heat of a refrigerant 32 (1st carburetor 39 for water), it is 
heated to near the boiling point, and heat exchange (3rd carburetor 49 for water) is carried out [ next, 
heat exchange (2nd carburetor 47 for water) is carried out to reformed gas, ] to the waste heat of a 
reformer burner 48 at the last, and it is introduced into the reforming machine 43 as a steam. A steam 
is certainly generable by using the waste heat of the heating value which not only the heat of a 
refrigerant but reforming opening gas has like the conventional example, or a reformer burner 48. 
[0031] Thus, the liquid fuel and the steam which were introduced into the reforming machine 43 and 
which were steam-ized are heated by the reformer burner 48 within the reforming machine 43, and 
after reforming is carried out to the fuel gas containing a steam, i.e., the gas which is rich in 
hydrogen, they are supplied to the fuel electrode 22 of the PEFC body 21. Moreover, air is supplied 
to the oxidizing agent pole 23 as oxidant gas from Blois 50. Thus, a generation of electrical energy is 
performed by supplying fuel gas and air to the PEFC body 21. 

[0032] In addition, while auxiliary burning fuel, such as a methanol, is supplied with a pump 51, air 
is supplied to the above-mentioned reformer burner 48 from Blois 52. Moreover, the piping 53 
which supplies the off-gas containing the unreacted hydrogen discharged from a fuel electrode 22, 
and the piping 55 which supplies the resultant condensed by the flocculator 54 connected to the 
outlet side of the oxidizer pole 23 are connected to the reformer burner 48, and reduction of the 
combustion cost of a reformer burner 48 is aimed at. 

[0033] Next, the example of the solid oxide fuel cell of the above-mentioned configuration is 
explained, first, ten single eels 25 (for example, 300mmx 300mm) are used - two single eels 25 The 
laminating was carried out so that it might become one cooling plate 30, and the PEFC body 21 was 
assembled. And in a fluorine system inactive liquid and a concrete target, it is FURORINATO as a 
refrigerant 32. Cell operation was performed using FC-84 (a trade name, Sumitomo 3M make: 80 
degrees C of boiling points), cooling the PEFC body 21, and distribution was measured whenever 
[ in the single eel 25 (the 5th eel) of a center section / field internal temperature ]. 
[0034] Moreover, as an example of a comparison with this invention, while using water as a 
refrigerant, the cell operating temperature was set as 85 degrees C with the circulating load of a 
refrigerant etc., and distribution was measured whenever [ field internal temperature / of the 5th eel ] 
like the above-mentioned example. 

[0035] Distribution is shown in drawing 5 and distribution is shown [ whenever / field internal 
temperature / of the example of a comparison ] in drawing 6 whenever [ field internal temperature / 
of an example ]. In the example of a comparison using water as a refrigerant, the hot spot was 
generated in the outlet side of fuel gas and oxidant gas so that clearly from drawing 5 . On the other 
hand, in the example, according to the heat removal effectiveness by the low-boiling point 
refrigerant, it is not generated, but a hot spot is stabilized and is understood that cell operation is 
possible so that clearly from drawing 6 . 

[0036] Moreover, aging of the eel electrical potential difference of the above-mentioned example 
and the example of a comparison is shown in drawing 7 . In addition, it was made, as for the service 
condition of a eel, for operating temperature (eel core temperature) to become 85 degrees C. It turns 
out that PE film can deteriorate and PEFC of the example of a comparison can be operated to 
stability by PEFC of an example for a long time to the eel electrical potential difference having 
fallen gradually after 1000-hour progress under the effect of a hot spot so that clearly from drawing 
7. 

[0037] Moreover, when the yield of a steam was investigated by the refrigerant and service condition 
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which were mentioned above using the solid-state polyelectrolyte fuel cell equipment of the above- 
mentioned example, it checked that sufficient water vapor content was obtained. Thus, when a low- 
boiling point organic liquid, i.e., a liquid with the amount of heat exchange still lower than water 
with a refrigerant, is used as a refrigerant, sufficient amount of heat of vaporization can be secured, 
and the heating value of reformed gas and the waste heat of the reforming burner 48 enable this to 
obtain sufficient quantity of a steam. Therefore, while being able to advance a reforming reaction 
efficiently with the reforming vessel 43, degradation of the PE film 24 by lack of a moisture content 
can be prevented. 

[0038] In addition, in the above-mentioned example, although just explained to the example using 
the organic liquid as a refrigerant, it is effective to use the heating value of reformed gas and the 
waste heat of the reforming burner 48 as heat of vaporization of water 45, when using water as a 
refrigerant. That is, when using water as a refrigerant, the operating temperature of PEFC Since the 
heating value which evaporation of water takes as it is 100 degrees C cannot fully be obtained, it 
becomes possible by using the heating value of reformed gas, and the waste heat of the reforming 
burner 48 as an amount of heat of vaporization to obtain sufficient water vapor content for the first 
time. 

[0039] Next, other examples of this invention are explained with reference to drawing 8 . In the solid 
oxide fuel cell equipment of this example, the turbo compressor 61 is used as an oxidizing agent gas 
supply system, and the waste heat of a reformer burner 48 is supplied to this turbo compressor 61 
through ****** 62 as that heat of operation. According to the turbo compressor 61, since 
pressurization air can be supplied to the oxidizer pole 23 of the PEFC body 21, much more 
improvement in the cell engine performance can be aimed at. Moreover, pressurization air 
discharged from a turbo compressor 61 Since it becomes the temperature of about 200 degrees C, the 
heating value which this pressurization air has can be used as heat of vaporization of water 45. Then, 
in this example, the heat exchanger is arranged as 3rd carburetor 64 for water for the pressurization 
air supply piping 63. 

[0040] That is, in this example, after the water 45 held in the water tank 44 is first sent to the 1st 
carburetor 39 for water by the water feed pump 46 and a preheating is carried out by the heating 
value of a refrigerant 32 like the example mentioned above, it is sent to the 2nd carburetor 47 for 
water which is a heat exchanger with reformed gas. It is introduced into the reforming machine 43, 
after the water 45 heated further is sent to the 3rd above-mentioned carburetor 64 for water and 
being steam-ized with this 2nd carburetor 47 for water. 

[0041] While enabling supply of pressurization air according to the solid oxide fuel cell equipment 
of this example, using the waste heat of a reformer burner 48 as heat of a turbo compressor 61 of 
operation Since it makes it possible to use the heating value which pressurization air has as a part of 
amount of heat of vaporization of water 45, the water 45 which becomes some liquid raw materials 
can fully be saturated-steam-ized like the example mentioned above, and improvement in the cell 
engine performance can be aimed at. 

[0042] When cell operation was performed using the solid oxide fuel cell equipment of the above- 
mentioned example by the same refrigerant and same service condition as the example mentioned 
above and the yield of the steam in that case was investigated, the same good result as the example 
mentioned above was obtained. 

[0043] In addition, in each above-mentioned example, although it uses together with the heating 
value which a refrigerant has as an amount of heat of vaporization of water and the heating value of 
reformed gas, the waste heat of the reforming burner 48, the heating value of pressurization air, etc. 
are used, it can also consider as an equipment configuration which evaporates water only by these. 
[0044] Moreover, in the above-mentioned example, although the example using alcohol, such as a 
methanol, as liquid fuel was explained, it is also possible to use the mixture of these and a gasoline. 
Moreover, the mixture of this alcohol etc. and gasoline is effective also not only to the solid oxide 
fuel cell equipment by this invention but various kinds of fuel cells. The boiling point the 
hydrocarbon with which this is contained in a gasoline It is 160 degrees C or less, and is the 
operating temperature of a reforming machine. It is because it evaporates at 250 degrees C, 
reforming is carried out on a catalyst and it can consider as the gas which is rich in hydrogen. 
[0045] By the way, although the equipment which is made to contain the water which is made to 
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steam-ize water in the solid oxide fuel cell of each example mentioned above by making the heating 
value of reformed gas, the waste heat of the reforming burner 48, the heating value of pressurization 
air, etc. into the amount of heat of vaporization, for example, is equivalent to maximum vapor 
tension in fuel gas, and supplies it was explained For example, by adopting a configuration as shown 
below, it becomes possible to supply water to the PE film 24 independently separately from the 
amount of fuel gas. When humidifying PE film and the amount of humidification of PE film is 
controlled by the flow rate of fuel gas, it is because there is a possibility of causing decline in the 
generating efficiency by abundant supply of fuel gas. 

[0046] As shown in drawing 9 , the charge collector 70 by the side of the fuel electrode (anode) in 
this example is made for there to be along the side face of the body 71 of the charge collector made 
from porosity carbon in which it has a slot used as a combustion chamber, and the porosity sheet 72 
which has absorptivity is arranged and it is constituted. As this porosity absorptivity sheet 72, it is a 
macromolecule porosity sheet (uni-BEKKUSU (a trade name, Unitika, Ltd. make), a Kynol resin 
sheet, etc. are specifically used.), for example, the porosity sheet which uses sheet phenol resin as a 
principal component. 

[0047] And the single eel 75 consists of a charge collector 70 by the side of this anode, and a charge 
collector 73 made from substantia-compacta carbon which has slot 73a used as the air chamber by 
the side of a cathode by inserting the layered product 74 by the fuel electrode / PE film / oxidizer 
pole, moreover, the porosity pipe 76 for water supply which prepares water supply hole 72a in the 
four comers of the porosity absorptivity sheet 72, and has insulation in this water supply hole 72a, 
for example, an aperture, 1 micrometer - 2 micrometer The Teflon porous body of extent, and 10 
micrometers of apertures The glass porous body of extent, and aperture 1 micrometer - 10 
micrometers Extent and porosity 40% - about 60% of ceramic porous body etc. is inserted, and water 
is supplied. In addition, between water supply hole 72a and the porosity pipe 76 for water supply, it 
is good to pack hygroscopic good ceramic powder, powdered polymeric materials, etc. so that 
distribution of water may progress smoothly. 

[0048] The example of the anode side charge collector 70 of having the above-mentioned porosity 
absorptivity sheet 72 is shown in drawing 10 and drawing 1 1 . In addition, drawing 1 1 (a) shows the 
A- A* cross section of drawing 10 , and drawing 1 1 (b) shows the B-B f cross section of drawing 10 . 
The anode side charge collector 70 shown in these drawings arranges and constitutes the porosity 
absorptivity sheet 72 in a part of slot 71a while carrying out insertion arrangement of the body 71 of 
the charge collector made from porosity carbon into the porosity absorptivity sheet 72 formed in the 
shape of a frame. By considering as such a configuration, water can be supplied to the body 71 side 
of the charge collector made from porosity carbon at homogeneity. However, as for the height of the 
porosity absorptivity sheet 72 of the side which intersects perpendicularly with the direction which 
pours reformed gas, i.e., the formation direction of slot 71a, it is desirable to set up so that it may 
become low 0.1mm - about 0.2mm from Webb section (reserved meat section of slot 71a) 72b so 
that a gas stream may not be checked. 

[0049] Through the porosity absorptivity sheet 72, the water supplied from the porosity pipe 76 for 
water supply will humidify the body 71 of the charge collector made from porosity carbon, a fuel 
electrode, and PE film in order, and can fully humidify PE film independently. Moreover, since the 
charge collector 73 by the side of a cathode is constituted from a precise carbon plate, it does not 
cause the flooding phenomenon depended superfluously [ water supply ]. 
[0050] Moreover, the supply approach of water is shown in drawing 12 . For example, water is 
supplied with a metering pump 79 from the water tank 78 which installed the single eel 75 above the 
PEFC body 77 which comes to carry out a laminating. Under the present circumstances, when rated 
voltage becomes a predetermined decreasing rate (for example, 5%) as the eel electrical potential 
difference of the PEFC body 77 is measured with the eel electrical-potential-difference monitor 80 
and this eel electrical potential difference becomes fixed namely, supply of water is controlled by the 
control system 81 so that a pump 79 operates. Thereby, with the amount of reactant gas, a moisture 
content is controllable independently. In addition, what is necessary is to take out only moisture from 
the resultant discharged from an oxidizer pole in water-separator 82 grade, and just to supply supply 
of the water to a water tank 78 to a water tank 78, after removing impure ion, an impurity, etc. which 
are contained further by the stripper 83 as shown in drawing 13 . Ion exchange resin etc. can remove 
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impure ion, and activated carbon etc. can remove an impurity. 

[0051] In addition, the water supply approach to the above-mentioned PE film is applicable to 
various kinds of fuel cells which need to humidify not only the solid oxide fuel cell equipment of this 
invention but an electrolyte. 
[0052] 

[Effect of the Invention] Since water vapor content even with a sufficient operating temperature of 
100 degrees C or less is obtained according to this invention as explained above, a fall, degradation 
with the passage of time, etc. of the generating efficiency of PEFC whose operating temperature is 
100 degrees C or less can be prevented, and it becomes possible to offer the solid-state 
polyelectrolyte mold fuel cell equipment which can be operated stably [ therefore for a long time ] 
and efficiently. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the PEFC equipment of one example of this 
invention. 

[Drawing 2] It is the sectional view showing the single cellular structure in the PEFC equipment of 
one example of this invention. 

[Drawing 3] It is drawing showing the circulation path of the refrigerant in the PEFC equipment of 
one example of this invention. 

[Drawing 4] It is drawing showing the example of 1 configuration of the cooling plate used for the 
PEFC equipment of this invention. 

[Drawing 5] It is drawing showing the temperature distribution in the eel at the time of cell operation 
of conventional PEFC equipment using water as a refrigerant. 

[Drawing 6] It is drawing showing the temperature distribution in the eel at the time of cell operation 
of the PEFC equipment by one example of this invention. 

[Drawing 7] It is drawing showing the cell property of the PEFC equipment by one example of this 
invention as compared with the conventional example. 

[Drawing 8] It is drawing showing the configuration of the PEFC equipment of other examples of 
this invention. 

[Drawing 9] It is drawing showing the configuration of the single eel which has improved the supply 
approach of water. 

[Drawing 10] It is drawing showing the configuration of the anode side charge collector used for the 
single eel shown in drawing 9 . 

[Drawing 11] It is the sectional view of the anode side charge collector shown in drawing 10 . 
[Drawing 12] It is drawing for explaining the water supply approach to the single eel shown in 
drawing 9 . 

[Drawing 13] It is drawing for explaining the water cycle approach of PEFC using the single eel 
shown in drawing 9 . 

[Drawing 14] It is drawing showing the equipment configuration of the conventional fuel cell. 
[Description of Notations] 
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Fuel electrode 
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Air pole 
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Cooling plate 
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50 .... Blois for air supply 
61 .... Turbo compressor 
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